Decomposition of compost applied to soils is affected basically by its biological stability; but, many other chemical properties of the compost may also influence compost organic-C mineralization. This study was conducted to investigate the principal substrate quality factors of composts that determine C mineralization of compost with similar stability degree (SD). Three composts samples with similar SD but different chemical properties such as pH, C/N, K 2 SO 4 -extractable C, and molar ratio of NH 4 + to NO 3 -were mixed with an acid loamy soil and CO 2 emission was monitored during the laboratory incubation for 100 days. Temporal pattern of cumulative compost organic-C mineralization expressed as % of total organic C (C % TOC ) followed double exponential first order kinetics model and the C % TOC ranged from 4.8 to 11.8% at the end of incubation. The pattern of C % TOC among the composts was not coincident with the SD pattern (40.1 to 58.6%) of the composts; e.g. compost with the lowest SD resulted in the least C % TOC and vice versa. This result indicates that SD of compost can not serve as a concrete predictor of compost mineralization as SD is subject not only to maturity of compost but also to characteristics of co-composting materials such as rice hull (low SD) and sawdust (high SD). Meanwhile, such pattern of C % TOC collaborated with pH, C/N, K 2 SO 4 -extractable C, and molar ratio of NH 4 + to NO 3 -of the composts that are regarded as chemical indices of the progress of composting. Therefore, for better prediction of compost mineralization in soils, it is necessary to consider both SD and other chemical indices (pH, C/N, and molar ratio of NH 4 + to NO 3 -).
Introduction
Composting converts livestock manure into a biochemically stable organic material that can be readily stored, easily handled, and uniformly applied to soils with little odor (Tittarelli et al., 2007) . The application of compost supplies plants with nutrients, maintains soil organic matter levels, and ultimately improves plant growth (Stamatiadis et al., 1999; Courtney and Mullen, 2008) . As nutrients in the composts become available via microbial decomposition of various fractions of organic matter, the understanding of C mineralization in compost-amended soils is critical to estimating the levels of nutrient release from composts (Castellanos and Pratt, 1981) .
The characteristics of C mineralization of compost in soils have been evaluated by determining soil CO 2 respiration in incubation experiments (e.g. Bernal et al., 1998; Busby et al., 2007) . First-order kinetic models are generally utilized to describe C mineralization due to their versatility, frequently with the separation of organic C into two pools with different biodegradability; these are referred to as the rapidly decomposable and slowly decomposable pools (Boyle and Paul, 1989; Hadas and Portnoy, 1994; Bernal et al., 1998; Aslam et al., 2008) . The pool sizes of the mineralizable C fractions and their mineralization rates can be determined by fitting the kinetic equations to cumulative soil respiration curves (Bernal et al., 1998) .
Carbon mineralization, which is expressed in terms of the quantity of CO 2 -C generated from soils amended with organic materials, including manure, municipal solid waste, (Gee and Bauder, 1986 ); pH at a 1-to-5 ratio of soil-to-water; total organic C and N concentrations via a combustion method (Nelson and Sommers, 1996) ; K2SO4-extractable organic C with a TOC analyzer after K2SO4 extraction at 1-to-5 of soil-to-K2SO4 (1 mole L ) ratio (Mulvaney, 1996) ; WHC (water holding capacity) with the gravimetric method using a funnel (Fierer and Schimel, 2002). and their compost, depends largely on the compounds composition (e.g. lignin and cellulose) of the organics employed (e.g. Levi-Minzi, et al., 1990; Ajwa and Tabatabai, 1994) . For composts, organic C mineralization in the compost-amended soils is believed to be affected principally by the biological stability of the compost; e.g. a greater production of CO 2 with less stable compost (Bernal et al., 1998; García-Gómez et al., 2003; Aslam et al., 2008) . For example, Bernal et al. (1998) previously suggested that when C mineralized is higher than 25% of the total organic C (TOC) applied, the composts could be assumed to be at a low degree of stability.
Article
However, it is still doubtable if C mineralization of compost amended in soils is determined primarily by compost stability as not only stability but also other substrate (compost) quality including C/N, available N concentration (NH 4 + and NO 3 -), and extractable organic C may certainly influence compost organic-C mineralization particularly when the composts being applied are biologically stable; i.e. less than 25% of TOC of compost is subject to decomposition according to Bernal et al. (1998) . Therefore, this study was conducted to investigate the principal substrate quality factors of composts that determine C mineralization of compost in soils when the composts being applied are biologically stable judging from their stability degree.
Materials and Methods
Soil Soil samples were collected from the surface layer (0 to 15 cm) of the agricultural soils in the experimental farm at the Jeonnam Agricultural Research & Extension Service (126°49´46˝E, 35°01´24˝N) . The soil was classified as Ultisol (fine, mesic family of Typic Hapludults) in the USA Soil Taxonomy. The collected soils were air-dried, passed through a 2-mm sieve, and utilized for the analysis of selected properties and for the incubation study (Table 1) .
Composts Ten compost samples were purchased from local companies. The compost samples were freeze-dried, crushed (<2 mm), and analyzed for stability degree (SD) following the procedures provided by López et al. (2010) that is modified from Klason lignin method. Briefly, SD was calculated as % of resistant organic matter (ROM) to total organic matter (TOM) of compost; ROM represents OM fractions that are not hydrolysable by acid (H 2 SO 4 ), and the detailed procedures are provided in López et al. (2010) . Among the ten composts, three composts were selected that showed relatively high SD over 40% for incubation experiment. The selected composts were analyzed for pH, total organic C, total N, C/N, K 2 SO 4 -extractable organic C, and KCl-extractable N (NH 4 + and NO 3 -) ( Table  2 ). Comparing among the composts, compost A had a relatively low pH, C/N, extractable C, and molar ratio of NH 4 + to NO 3 - (Table 2) .
Laboratory Incubation A laboratory incubation was conducted using 1-L Mason jars. A total of 12 jars were prepared: four treatments (one without composts and three for composts)×three replicates. Thirty grams of soil (dry basis) were placed in a 100-mL beaker and distilled water was added to bring the moisture content to 60% of the water holding capacity (WHC) of the soil, and then preincubated for 5 days at 25 ± 1℃ in darkness to restore the microbial activity of the soils. Afterwards, each 1 g of compost was mixed with the soil (30 g) for compost treatments, and the moisture content of the mixture was re-adjusted to 60% WHC. The application rate of compost is equivalent to 8.86, 9.89, and 11.17 g C kg -1 soil for composts A, B, and C, respectively. Both the beaker containing the soils and a 25-mL vial containing 20 mL of
